Cross-modal reorganization of cortical afferents to dorsal auditory cortex following early- and late-onset deafness.
Cat auditory cortex is known to undergo cross-modal reorganization following deafness, such that behavioral advantages in visual motion detection are abolished when a specific region of deaf auditory cortex, the dorsal zone (DZ), is deactivated. The purpose of the present investigation was to examine the connectional adaptations that might subserve this plasticity. We deposited biotinylated dextran amine (BDA; 3,000 MW), a retrograde tracer, unilaterally into the posterior portion of the suprasylvian fringe, corresponding to area DZ of hearing, early-deafened (onset <1 month), and late-deafened (onset >3 months) cats to reveal cortical afferent projections. Overall, the pattern of cortical projections to DZ was similar in both hearing and deafened animals. However, there was a progressive increase in projection strength among hearing and late- and early-deafened cats from an extrastriate visual cortical region known to be involved in the processing of visual motion, the posterolateral lateral suprasylvian area (PLLS). Additionally, although no such change was documented for the posteromedial lateral suprasylvian area (PMLS), labeled neurons were present within a subregion of PMLS devoted to foveal vision in both late- and early-deafened animals but not in hearing controls. PMLS is also an extrastriate visual motion processing area and is widely considered to be the homolog of primate middle temporal area. No changes in auditory cortical connectivity were observed among groups. These observations suggest that amplified cortical projections from extrastriate visual areas involved in visual motion processing to DZ may contribute to the cross-modal reorganization that functionally manifests as superior visual motion detection ability in the deaf animal.